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IKTRODUCTIOK 


In  this  system  the  v/ater  will  he 
drawn  from  shallow  driven  wells  and  be  dis- 
trihuted  throughout  the  village  by  motor 
driven  pimps.   A  reservoir  will  be  provided 
which  will  serve  to  maintain  a  constant 
pressure  and  furnish  a  reserve  supply. 

The  subject  will  be  considered 
under  the  following  heads: 
Field  v;ork. 

Mains,  Hydrants  and  valves. 
Pumpsraotors  a.nd  pumping  station. 
Reservoir. 
Specifications. 


PIELD  WOBK 

The  field  work  which  v/as  done  dur- 
ing the  last  v/eek  of  Janup,ry  1909,  consisted 
of  securing  information  and  data  from  which 
a  map  of  the  village  could  he  drawn  and 
from  which  street  grades  could  "be  deter- 
mined. 

A  small  atlas  map  of  the  village 
and  a  book  giving  the  grades  of  some  of 
the  principal  streets  v^ere   found  on  file 
in  the  Clerk's  office  at  Buchanan.   These 
were  verifit^d  and  com.pleted  Grades  and 
distances  were  taken  v/ith  level  and  chain, 
elevations  heing  secured  at  one  hundred 
feet  stations  and  at  all  street  inter- 
sections.  The  plusses  of  street  inter- 
sections, v/hich  v/ere  recorded,  furnished 
data  from  which  parts  of  the  village,  not 
mapped,  could  he  platted.   A  line  of  lev- 
els was  also  run  to  the  site  decided  upon 
for  the  reservoir.  Prom  the  information 
ohtained,  in  this  manner,  a  complete  map 
of  the  village  was  drawn,  to  a  working 
scale,  and  profiles  of  all  existing  streets 
made. 
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MAIBS  HYDRAIMTS  AID  VALVES 

Upon  investigation  it  was  founc? 
that  the  fire  demands  Vifould  determine  the 
sizes  of  the  larger  supply  mains.  Assimx- 
ipg  a  tv/o-'-my  hydrant  at  the  end  of  a 
street,  gives  a  required  supply  through 
the  main  of  500  gallons  per  minute.   A  6" 
main,  v;ith  a  velocity  of  5.6'  per  second, 
gives  the  required  quant it^r  and  will  there- 
fore be  used.   The  loss  of  head  from  fric- 
tion, at  this  velocity^is  high,  hut  as  the 
hydrant  at  the  end  of  a  street,  supplied 
from  one  direction  only,  is  the  exception- 
al and  not  the  usual  case,  the  main  will 
not  he  made  larger.   The  domestic  supply 
required,  during  a  fire,  is  quite  small 
and  vail  he  provided  for  by  cross  street 
mains.   This  makes  it  possible  to  have  the 
main  supply  pipes  of  uniform  size  through- 
out their  length. 

Six  inch  mains  v»ill  therefore  be 
laid  in  all  north  and  south  streets,  con- 
necting v/ith  a  large  supply  pipe  in  Chica- 
go Street,  on  v/hich  the  pumping  station 
will  be  located.   A  six  (6)  inch  main, 
from  the  reservoir,  v/ill  be  connected  with 
the  general  system  in  or  near  the  pumping 
station,  so  that  the  reservoir  can  be  cut 
off  when  fire  pressure  is  being  maintained. 
With  the  exception  of  Chicago  Street,  all 
east  and  west  streets  will  be  supplied  by 
four  (4)  inch  m.ains,  connected  at  each 
intersection  with  the  six  (6)  inch  mains. 
From,  calculations  for  the  fire  pump,  it  is 
found  that  two  thousand  seven  hundred  and 
seventy-five  (2775)  gallons  per  minute 
will  be  the  maximum  flow  into  the  mains. 
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A  sixteen  inch  (16")  main  from  the  pump  to 
the  Chicago  Street  main  with  a  maximum  ve- 
locity of  foiir  and  four  tenths  feet  (4.4*) 
per  second  will  be  used.   The  water  divides 
and  flows  in  two  directions  on  reaching 
the  street,   A  "ourteen  inch  (14")  main  in  ' 
Chicago  Street,  between  Berrien  Street  and 
Clark  Street,  ajid  a  twelve  inch  (12")  main 
in  Chicago  Street,  betv/een  Clark  and  Detroit 
Streets  will  be  arbitrarily  chosen. 

One  two-v/ay  hydrant  v/ill  be 
placed  at  each  street  intersection  and  in 
the  middle  of  blocks  longer  than  -f-our  hund- 
recir>^O0)feet. 

Two  valves  will  be  placed  in 
each  north  and  south  street,  one  on  each 
side  of,  and  adjacent  to  the  large  main  in 
Chicago  Street.   A  valve  will  be  placed  in 
the  reservoir  supply  pipe,  in  or  near  the 
pumping  station  and  one  in  the  same  pipe 
in  the  valve  chamber  near  the  reservoir. 
A  valve  v/ill  be  put  in  the  reservoir  drain 
pipe,  in  the  same  chamber.   The  suction  and 
discharge  ends  of  the  pump  will  each  be 
provided  with  valves. 
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PIMP,  MOTORS  AI^lD  PUMPIJiG  STATIOE. 

One  pump  will  "be  used  for  both 
domestic  and  fire  service.   It  vail  "be  run 
at  its  full  capacity  for  fire  service,  "by 
a  motor  used  for  this  purpose  only,  a  small- 
er motor  being  used  to  pump  the  domestic 
supply.   Electric  power  will  be  used  entire- 
ly due  to  the  exceptional  relia.bility  and 
low  cost  of  current  furnished  by  a  local 
company,  operating  several  hydro-electric 
stations  on  the  St.  Joe  River.   The  pump- 
ing station  will  be  at  the  southeast  corner 
of  Chicago  and  Oak  Streets.   The  sise  and 
lay-out  are  shovkTi  in  the  accompanying  draw- 
ings.  The  calculations,  on  which  the  ca- 
pacities of  the  pump  and  motors  are  based, 
are  given  below. 

Assuming  a  yearly  average  rate 
of  one  hundred  (100)  gallons  per  capita, 
per  day,  a  maximum  daily  rate  of  one  hun- 
dred and  fifty  per  cent.  (150^)  the  yearly 
rate,  and  a  maximum  hourlj--  rate  of  one  hun- 
dred and  fifty  per  cent.  (150;^)  of  the  daily 
average,  gives  two  hxindred  and  tvi^enty-five 
per  cent.  (225;^)  of  the  yearly  average  as 
the  maximum  hourly  rate,  exclusive  of  fire 
consumption.  For  a  town  of  (10,000),  the 
fire  consumption  may  be  taken  at  three  hun- 
dred and  sixteen  per  cent.  {Ziefo)    of  the 
yearly  average,  (Turneaure  and  Russell  on 
Public  Heater  Supplies)  making  a  total  max- 
imum hourly  rate  of  five  hundred  and  forty 
per  cent.  (540;i)  of  the  yearly  average. 
The  probability  of  these  maxima  occurring 
simuitaneouslj'"  being  rem.ote,  this  v/ill  be 
reduced  to  four  hundred  per  cent.  (400;;-). 
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400  X  10,000 

>».».>.„..  »      2775 

24  X   60 

gallons  per  minute   to  be   supplied  "by  the 
pump  during  a  fire. 

The   elevation  of  the   intersection 
of  Chicago   and  OaJc  streets,   where  the  pump- 
ing station  v;ill   stand  is  forty-nine  feet 
(49')    above   village  datum.      Assuming  th 
water   surface   in  the  v/ells   at   datum,    the 
head  to   be  pumped   against,   to   raise  v/ater 
to   the  highest  point    to  be   supplied,    (Ho- 
bart   Street)    is   one  hundred   a.nd   twenty  feet 
(120').      Since  a  hydrant  pressure   of   seven- 
ty-five pounds    (75#)   per   square   inch  will 
be  maintained  at   this  point ,    the  total 
head  to  be  pumped  against   is 
120   -   75  X   2.304  =   203'.      The  capacity  of 
the  pump   is   therefore,    two  thousand   seven 
hundred   and   seventy-five    (2775)    gallons 
per  minute   against   a  head   of  two  hundred 
and  ninety-three  feet    (293*).      These   quan- 
tities,  with  the  pump   efficiency,   will  de- 
termine the    sixe   of  the  motor. 

The   same  pump  will  be  used  for 
domestic   service.      The  domestic    supply 
will  be  assumed  at   the   yearly  average   of 
one  hundred    (100)    gallons  per  capita  per 
day  while   any  excess   above  this   rate  v.-ill 
be  provided  by  the   reservoir   of   three  hun- 
dred  and   sixty  thousand    (3G0,000)    gallons 
capacity.      The  motor  for  domestic    service 
will  be   required  to  pump   the  daily  average 
supply   of    one  m.illion    (1,000,000)    gallons 
in  ten    (10)   hours,    or 
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1,000,000 

—  =,==„>  =  _-   :    1660    (approximately) 
10  X   60 

gallons  per  minute.      To   supply  a  domestic 
pressure  of   thirty  pounds    (ZOjf)    at   the  high- 
est point   in  the  village,    the  v.'ater  must 
he  pumped   against   a  head   of 
120  -   30  X   2.304  =   200'    (approximately). 
This  quantity,    one  thousand   six  hundred  and 
sixty    (1660)    gallons   against   a  head  of  two 
hundred   feet    (200'),   with  the  pump   effi- 
ciency,  will   determine  the   sixe   of   the  do- 
mestic   service  motor. 
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RESERVOIR 

The  reservoir  which  will  "be  con- 
structed of  reinforced  concrete  throughout, 
will  have  a  capacity  of  three  hundred  and 
sixty  thousand  (360,000)  gallons.   This  is 
equivalent  to  a  four  (4)  hours  supply  at 
tv/o  hundred  and  twenty-five  per  cent,  (225/o) 
of  the  average  yearly  rate  and  will  serve 
as  a  reserve.   The  elevation  of  the  highest 
point  to  he  supplied  is  one  hundred  and 
twenty  feet  (120')  making  the  required  ele- 
vation of  the  hottom  of  the  tank,  to  pro- 
vide thirty  pounds  (30#)  domestic  pressure, 
approximately  two  hundred  feet  (200').  The 
elevation  of  the  hill  on  which  the  reser- 
voir will  be  placed,  is  two  hundred  and 
eleven  feet  (211'),  which  will  allow  for 
sinking  the  reservoir  to  the  depth  nec- 
essary for  protection  against  free?:ing. 

The  quantity  three  hundred  and 
sixty  thousand  (360,000)  gallons  is  equal 
to  forty- eight  thousand  (48,000)  cubic  feet. 
Assuming  a  sixty  foot  (60')  square  as  the 
interior  plan  of  the  reservoir,  the  re- 
quired depth 

48,000 
X  z   --------  z   13.4  feet. 

60  X  60 

This  will  he  increased  to  four- 
teen and  one-half  feet  (14.5')  to  allow  for 
roiinded  corners  and  coliamns.   The  reservoir 
will  he  divided  into  four  hays  in  each  di- 
rection, by  lines  of  columns.   In  one  direc- 
tion will  run  girders  supported  by  the 
columns  and  side  v/alls.   In  the  other  di- 
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rection  vdll  "be  "beams  supported  by  the  gird- 
ers with  their  tops  flush  with  the  tops  of- 
the  girders.   On  the  beans  will  rest  the 
roof  slabs.   A  two  foot  fill  of  earth  and  a 
snow  load  of  fifty  pounds  (50#)  per  aquare 
foot  will  be  assumed  on  the  slab,  making  a 
total  load  of  two  hundred  and  fifty  pounds 
(250#)  per  square  foot. 

Roof  Slab. 

Span  between   beams   equals 
five  feet    (5*  ). 
On   a  width  of   slab   of   one 
foot    (1')    the  load  per  foot, 
w  *   250#^     M  =   bending  mOKyst  t. 

12wl^    12  X  25  X  25 
M  =  ==  =  =  =  •£  .-  =  „,>  =  .  =  =  =  =  = 

8  8 

9340  inch  poxinds. 

M  z  Kbd^,  where  "b"  -  breadth 
and  "d"  -z.  depth  of  beam,  both 
in  inches. 

If  the  ratio 

modulus  of  elasticity  of  steel 

modulus  of  elasticit;;-  of  concrete 

E 


■"s 

-=  -  15, 


the  allov;able   compression   in 
coacrete  -    500#  per   sq.    in. 
the  allowable  tension   in    steel 
=    16,000^'  per   sq.in. 
Percentage    of   steel  Z    .035. 
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Therefore  K  -   151,   by  the  para- 
bolic  theory  of   stress   in  concrete. 

9340 

Therefore      d  "    „-^^-     -    2.25   inches. 

12  X  151 
Aiaount    of   steel  required  "    - 
.035  X   2.25  "    .945   sq.    in.    per  foot    of  width. 

Floor  Beams . 

150 
1  z    15   feet.,      w  z.   5(250   +  ---) 

4 
z  1437  pounds. 

1437  X  lo^X   12 
M  =    =,^, _=.,», =.  =  .  =  =     = 

®  2 

485,000   inch  pounds.   *  Kbd^ 

Assume  width  equal   to    one-half 
the  depth   of  beara, 

3    435,000   X  2 

d  z.      „„»=.  =  =  «=,  -    13.6   inches. 

151 

Beam  will  be  made   9"  X  21". 

18.6*^ 

Area  of  steel  »  .035  X - 

o 

6.06  sq.  in. 

Depth  will  be  measured  from  top 
of" roof  slab,  since  slab  is  not 
otherwise  compressed  over  beam. 

Girders 

1-15  feet.   Two  concen- 
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trated  loads,  one  at  each  end  and 
five  feet  (5')  from  the  end. 

Each  load  = 

10  X   20  X   15 
1437   X   15  +  -=.-----^>>  =  -  X  150 

1726 
=    23,960  pounds. 

M  s    23,    960  X   5  X   12   a   1,440,000 

2  1 

inch  pounds   ~  Kbd    ;      h  » d. 

2 
.'.    1,440,000   =    75.5   d*^. 

3      1,440,000 
d   r  -_».,,,=.    s    26.7". 

75.5 

Beam  will  be  made  13"  X  30", 
measuring  depth  from  top   of   slab. 


Area  of    steel  =    .Q35  X  26.7^  - 

12.4   sq.    in. 

Columns 

The  load  on  each  column  s 
15   X  15(250  +  150)    + 

~v 

10  X   20  X   12   X   15 
3(_--_, -----,  =  =.=,,.=.  X   150)    + 

1728 

15   X  12   X   13  X  30 

--,  =  ,, ^  =  =  =  =,  =  =  ,=.  X  150   = 

1728 
66,430  pounds. 
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Turneaure   and  Maurer   give  the 
column     formula: 

?  =  fc  A[1  +  (n  -  Dp] 
where  P  =   load,    in  poimds,    to  "be   supported, 
fc   -   allowable  compression  per   sq.    in.   for 
concrete. 

A  =   area  of   cross   section   of  colusin. 
Es 

area  of   steel   in  cross   sei&tion 

area  of   concrete   in  cross   section 

.'.      66,430    -    500  a[i   ^   (15    -   l).035]. 

A   =   90   sq.    in. 

Column  will  be  made  10"   square. 

Colusm  Footing. 

The   load   on   each  column  is    66,430 
pounds.      Assuming  a  bearing  value  for   the 
soil  under   the  footing  of  I-1/4   tons  per 
sq.   ft.,    the  required   area  of  footing  - 

S6430 

A  a ~    26.6    sq.    ft. 

2500 

Footing  will  be  made  five  feet 
(5')  square.   The  footing  acts  as  a  canti- 
lever of  length, 

2'-b"  -  5"  s  25". 
2500 
w  a  --==,  s  208  pounds  per  inch  of  length. 
12 
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wl^    208  X  625 
M  -  ---  =  -  =  =  ,=.  =  =-_  z   32500  inch  pounds. 
4       4 

-  Kbd^ 

32500 
.*.  d  s:   =._»,,»,  r  4,25  inches. 

12X151 

Since  the  footing  does  not  act  as  a  canti- 
lever, except  for  the  section  directly 
under  the  column,  an  arbitrary  design  with 
3/4"  "bars  in  three  directions  will  be  rnade. 

(See  Drawings) 

DEPTH  OP  EXCAVATION  FOR  RESERVOIR 

To  provide  against  freezing,  the 
reservoir  will  be  covered  to  a  depth  of  two 
feet  (2')  on  the  roof,  and  the  sides  will 
be  banked.   The  depth  of  excavation  neces- 
sary to  obtain  earth  to  cover  the  roof  and 
slope  down  the  sides  at  a  slope  of  l-l/2:l, 
to  the  natural  ground  surface,  will  be  cal- 
culated. 

The  total  depth  of  reservoir,  from 
top  of  floor  to  top  of  roof  slab,  is 
14.5'  -  2.5'  =  17'.   If  the  distance  from 
top  of  floor  to  the  natural  ground  line  is 
4'  -  2'  -  ,6',  and  a  shrinkage  of  ten  per 
cent.  [10%)    of  excavated  material  be  allow- 
ed, 

1.1  X  4  X  60  X  1.5(17  -  x)  X  l/2(l7  -  x)  - 
x(60  X  60) 

x  -   6.3  feet. 


■ !  .1. 


Adding   one-half  foot    (l/2')   for 
the  thickness    of   the   floor    slab,    gives   a 
total   depth  of   exca.vation  necessary   of 
6.3'    -    0.5'    -    2'    *   9'    -    00". 
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WALLS 

The  wall    v/ill   "be   designee,   as   a 
retaining  wall,    although  the  roof   system, 
huilt    as   it    is,    will   cause   it    to   react    a- 
gainst   lateral  pressvire,   to   some   unknown    ex- 
tent,   as   a  1363111   supported   at    both   ends. 
The   assumption   of   cantilever   action   is   on 
the   side   of   safety.      The   earth  against   the 
wall   will  he  assumed  to  weigh   one  hundred 
pounds    (lOO#)   per   cubic  foot    and  have   a 
critical   angle   of  forty-five  degrees    (45    ). 
The   earth  pressure  v/ill   be   assumed  to  be 
the   same   as   if  the   grourjd  line   were    on   a 
level,    with  the   top   of   the  tank. 

p  1   -    sin^ 

q  1   -    sinj^ 

where  p  -  \init  vertical  pressure. 

G  -  unit  hori?;ontal  pressure. 
0   -  critical  angle. 

Therefore  q  =  17.2  pounds  per 

sq.ft. 

Q,  =    the   total  horizontal  thrust 

17.22 
s    .-=_-X  17.2  *5630  pounds,    per 


foot   of   length  of  wall    acting 
17.5/2  -    5.84  feet   above  the  base. 

The  v/eight    of   the   roof   resting 
on  the  wall   will   be   included  in    the   calcu- 
lation.     Each  fifteen  feet    (15')    of  wall 
will  bear   one-half   a  coluroi  load  =   33215 
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poiinds   except   at  the   corners  v/here  the  load 
Vv'ill  he   one-quarter   of   a.  column    load.      The 
arch  action   at   the   corners  will    amply  pro- 
vide for   the   less  weight    at   the  point. 
This  load    is   equivalent   to   33215/l5  ■    2210 
pounds  per   foot    of  v/all.      For  a  length  of 
wall   of    one   foot    (l'),    upon  which  calcula- 
tioHS  will   be  based,    the   downward  pressure, 
through  the   center   of   gravity  of   the   wall, 
assuming  a  uniform  thickness    of   wall   of 
fifteen   inches    (15"),    and   a  weight    of   con- 
crete  of   one   hundred   and  fifty  pounds    (150#) 
per   cubic  foot,    is 

1  1 

W  =   17--   X   1--   X  150   -    2210   s    5490  pounds. 

A  base  measiu"ing  four  feet    (4') 
in   each  direction  from  the   outside  face   of 
the  wall,   will   be   assumed. 

The  weight   of   the  prism  of   earth 
on  the  heal    of  the  wall   is 

Wi    =   4  X  17-1/2  X  100   s    7000  pounds 

acting  two   feet    (2')   from  the  back  face   of 
the  wall.      Considering  the   reservoir    empty, 
the   resultant    dovmward  pressure   = 
7000  -    5490  -   12490  poiinds   acting  at 

VOOO   X   2   -    5490  X   4.625 

=  =,^».,-^>___=.-. -->-.=._=.   -    3.16    feet 
12490 
from  the   edge   of  heel   or    .34  feet   from  the 
bad:  face   of   wall.      The   resultant    of    the 
hori?;ontal    and   dovmward  forces  cuts   the 
base  of  the   wall   at   a  distance 
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5630 
X  =  -----  X  5.84  =  2.63  feet 
12490 
from  the  line  of  action  of  the  resultant 
dovmv/ard  pressure  of  1.79  feet  in  from  the 
"back  face  of  the  wall. 

By  the  theorem  of  the  middle  thir<J, 
12xoX 

PX  s  po  +  PO -=.--  . 

"Where  px  =  unit  pressure  at  any 
point  at  a  distance  x  from   the  center  of 
gravity  line  (line  of  resultant  downward 
pressure),  po  =  unit  pressure  on  the  base 
--1-,  Xq  -  distance  from  line  of  resultant 
downward  pressure  to  a  point  at  which  the 
resultant  of  the  hori-sontal  and  dovmward 
pressure  cuts  the  base.   Therefore  for  the 
ass'omed  base  of  eight  feet  (8'),  the  unit 
pressure  under  the  toe  of  the  wall  is 

12490   12490   12  X  2.G3 

px  = »-  =  +  >=.  =  ,-  ^   _.-=.,,,  =  =  =-4.84 

8       8         8 

*  4290  poimds  per  sq.ft. 

This  pressure  is  permissible  but 
will  be  much  diminished  by  the  action  of 
the  floor  slab  which  is  a  continuation  of 
the  toe  and  into  which  the  toe  reinforce- 
ment will  extend.   The  pressure  under  the 
heel  is, 

12490    12490   12  X  2.63 
t)x  =  --=.--  i-   -----  +  _---  =  -= (  -  3.16") 

8       8        64 

s  -  780  pounds  per  sq.ft. 

Zero  pressure  occurs  at  x  =  -  2.14'  or 
1.02  from  the  edge  of  the  heel. 
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Section  through  heel  at  junction  of  wall 
with  he'el . 

The  bending  moment  is  equal  to  the 
algebraic  sum  of  the  moments  of  all  the  fore 
forces  on  the  left  of  the  section  about  the 
section. 

780 
M  -   =.7000  X  2  -  --=.  X  1.02(.68  -  3)  - 

2 


3  X  4290 

,-===    X  3   X  1   a    -12704  foot   pounds   * 

7 

152,450  inch  pounds. 

M  =  Kbd^ 

..    152450  =   151   X  12   X  d^ 

152450 

d   =      -«--,   s   9,2  inches. 

151   X  12 
It   will  be  made  tv^elve   inches  deep, 

-Area  of  required   steel   -    .035  X  9.2  X  12  = 
3.85   sq.in.    per  foot    in  top   of   section. 

Section  through  toe  at   junction   of  wall 
with  to"e7"~~'  . 

3   X  4290  2.75 

M  =    =.-  =  =  ^  =  -_-    X  2.75   X  --—    - 
7  2 

3   X  4290 

(    4290  _-™---  X  2.75   X  2/3   X   2.75 

7 

r   =>   5960  -    6190  =   -   13150  foot   pounds. 

s   158000  inch  pounds  =   151   X  12  X  d^ 


X  '  or 


»   aorryc 


o  ^*  f 


J  vO'". 


V      f^-  <.'     '^'' 


19 


158000 

d  =  ----^.^ a   9,35  inches. 

151  X  12 

It  will  be  made  twelve  inches  deei^, 

-Area  of  steel  required  =  .035  X  9.35  X  12 
=  3.93  sq.in.  per  foot  in  bottom  of  section. 

Section  of  wall  at  Junction  with  base. 

M  -  5630  X  4.84  =  2725  foot  pounds  = 
32650  inch  pounds  =  151  X  12d2. 

-  32650 

d  -   =.--. e  4.25  inches. 

151  X  12 

The  stresses  due  to  col^jain  action 
in  the  wall  are  uncertain  and  convenience 
in  construction  requires  more  thickness 
than  is  theoretically  required,  so  the  sec- 
tion first  assumed  will  be  used.   Present 
practice  in    this  work  would  seem  to  justify 
even  a  heavier  section. 

Wall  stresses  Y/ith  reservoir  full, 

'When^tliF'reservoir  "is  full,  the 
res~uG.tant  hori-sontal  water  pressure  is 
14.572  X  62.5  2  5550  poiinds  applied  at 
14.0/3  +  1/2  =  5.34  feet  from  the  base  of 
the  wall.   This  force  combined  with  the  op- 
posite earth  pressure  gives  a  resultant 
outward  movement  of  2000  foot  pounds  v^hich 
will  be  provided  for  by  reinforcement 
arbitrarily  placed  in  inner  face  of  wall. 
(See  wall  detail  in  drawing), 

Floor  Slab. 

Since  the  stresses  in  the  floor 
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slab  can  not  be  satisfactorily  calculated, 

an  assuned  section  in  keeping  with  existing 
work,  of  the  kind,  will  be  chosen.   A  six 
inch  (6")slab,  reinforced  near  the  upper 
surface,  with  one-quarter  inch  (l/4")  rods 
in  tv/o  directions,  six  inches  (6")  center  to 
center,  will  be  used. 

Horizontal  reinforcement  in  the 
walls  to  provide  for  temperature  stresses, 
will  be  chosen  arbitrarily.   The  uniform 
temperature  which  will  be  maintained,  .justi- 
fies the  provision  of  no  expansion  joints. 

Two  manholes,  with  perforated 
lids  will  be  provided  to  serve  for  means 
of  entrance  and  for  ventilation.   "Mecessary 
supply,  overflow  and  drain  pipes  will  also 
be  provided. 
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GEllERAI  SPECIPICATIOES 

CO]i>;DITIOl«TS  OF  AGRl^Iffil-TT. 

The  work  v/ill  be  considered  and 
detailed  specif ica.tionsa.re  drawn  under 
the  following  divisions: 

1.  Furnishing  hydrants,  valves 
and  valve-hoxes. 

2.  Furnishing  cast  iron  pipe  and 
special  castings. 

3.  Laying  pipe  and  setting  hydrants, 
valves  and  valve-boxes. 

4.  Driving  and  casing  six  inch 
(6")  wells. 

5.  Furnishing  material  for  and 
erecting  reinforced  concrete 
reservoir,  including  founda- 
tion, connections,  etc. 

6.  Furnishing  and  setting  up  pump- 
ing machinery. 

7.  Building  pumping  station. 

8.  Furnishing  and  setting  up  mo- 
tors. 

Bidders  v.'ill  divide  their  bids, 
giving  prices  for  the  work  under  the  sep- 
arate divisions  mentioned  above,  together 
with  a  lump  bid  for  the  construction  of  the 
com.plete  plant,  on  blank  forms  to  be  ob- 
tained of  the  Village  Clerk.   Separate  items 
are  introduced  to  cover  an;^  slight  varia- 
tions over  or  londer  the  arrtounts  herein  esti- 
mated or  specified  and  the  contractor  here- 
by agrees  to  such  extension  or  reduction 
at  the  prices  named. 

It  is  intended  that  these  speci- 
fications, and  each  contract  and  specif ica- 
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tions  shall  oover  the  completion  of  the 
work  to  which  it  relates. 

By  the  term  "Village"  is  meant 
the  village  of  Buchanan,  Michigan,  acting 
through  its  proper  authorities. 

Iherever  the  term  "Engineer"  is 
used,  whether  in  the  general  or  detailed 
specifications,  it  shall  he  understood  to 

refer  to ,  in  the  emploj'' 

of  the  village,  having  direct  charge  of  the 
water  works  construction,  and  to  his  author- 
ized assistants. 

VJherever  the  word  "Contractor" 
is  used,  it  shall  he  understood  to  refer 
to  the  party  or  parties  contracting  to  per- 
form the  work  to  he  done  under  these  gener- 
al and  detailed  specifications,  or  the  le- 
gal representatives  of  such  party  or  parties. 

Bids  will  not  he  received  for  tie 
work  involved  under  these  specifications, 
except  from  parties  having  had  experience 
in  such  work,  and  who  can  furnish  satis- 
factory proof  of  their  ahility  to  carry  on 
the  construction  of  the  whole  system  in  a 
thorough  and  workmanlike  manner. 

The  contractor  is  to  furnish  at 
his  ovv-n  expense  and  cost,  all  transporta- 
tion, T3lant,  tools,  labor,  materials,  and 
all  else  requisite  to  execute  and  complete 
the  work  in  the  hest  possible  and  most  ex- 
peditious manner,  and  according  to  the_ 
drawings  and  specifications  and  their  in- 
tended meaning. 

He  shall  employ  competent  fore- 
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men  and  experienced  mechanics  and  latiorer^ 
and  shall  discharge  immediately,  whenever 
requested  by  the  engineer  so  to  do,  any 
man  who  is  incompetent  or  disposed  to  "be 
disorderly,  and  shall  not  again  employ  such 
person  upon  the  work. 

All  materials  furnished  and  work 
done  J  will  "be  inspected  by  the  engineer, 
and  if  not  in  accordance  with  these  speci- 
fications and  contract,  they  will  be  re- 
jected and  immediatelj'-  removed,  and  other 
work  done  and  material  furnished  in  accord- 
ance therewith.   All  labor  necessary  to  the 
proper  inspection  of  the  work  and  material 
shall  be  furnished  by  the  contractor.   If 
the  contractor  refuses  to  remove  th.e  work 
and  materials  as  above  ordered,  then  the 
engineer  will  have  the  right  and  authority 
to  stop  the  contractor  and  his  work  at 
once,  and  to  supply  men  and  materials  at 
the  cost  and  expense  of  the  contractor; 
such  expense  to  be  deducted  from  any  moneys 
then  due,  or  to  become  due  to  the  contract- 
or from  the  village. 

And  it  is  further  intended  that 
inspection  shall  not  relieve  the  contractor 
from  his  responsibility  to  do  true  accurate 
v/ork;  and  the  contractor  shall  furnish  all 
necessary  facilities,  should  it  be  deemed 
advisable  to  make  any  examination  of  the 
work  already  completed.   If  any  be  found 
defective  in  any  respect,  he  shall  defray 
the  expenses  of  such  examination  and  sat- 
isfactory reconstruction.   If  all  be  found 
satisfactory,  such  e>:penses  will  be  paid 
by  the  village.   The  engineer  shall  have 
the  right  to  reject,  at  any  time  previous 
to  the  final  settlement  with  the  contractor, 
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any  work  or  materials  which  may  be  found 
faulty,  even  though  such  faults  may  have 
been  previously  overlooked. 

The  successful  bidder  must  sign 
the  contract  for  the  work  to  be  done  by 
him,  within  ten  (10)  days  after  the  con- 
tract is  awarded  him  and  he  shall  proceed 
with  the  work,  prosecuting  it  with  due  dil- 
igence from  day  to  day.  and  complete  it 
within  at  least  eight  (8)  months  froiu  time 
contract  is  awarded  him. 

The  contractor  must  follow  strict- 
ly and  without  delay,  all  orders  and  in- 
structions given  by  the  engineer  in  the 
performance  of  his  work.   In  the  event  of 
the  contractor's  absence  from  the  v/ork,  he 
must  leave  it  in  charge  of  a  duly  author- 
ized representative,  to  whom  orders  and 
instructions  may  be  given.   If  he  fails  to 
do  this,  then  the  contractor  will  be  held 
responsible  for  the  proper  carrying  out  of 
such  orders  and  instructions  as  it  may  be 
necessary  for  the  engineerto  give  to  any 
superintendent , foreman  or  other  employee 
about  the  work. 

The  contractor  will  be  held  re- 
sponsible for  the  entire  work  until  com- 
pleted and  accepted  by  the  village,  and  un- 
til he  is  formally  released  from  his  obli- 
gations.  He  is  required  not  to  assign  or 
sub-let  his  contract  v/ithout  permission 
from  the  village,  but  must  keep  it  in  his 
name  and  control  until  completed  and  accept- 
ed, and  in  case  of  his  absence  from  the 
work,  must  have  a  duly  qualified  person  to 
take  care  of  it . 
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^10  charge  shall  be  made  by  the 
contractor  for  any  delays  or  hindrances 
from  any  cause  during  the  progress  of  any 
portion  of  the  work  embraced  in  his  con- 
tract. 

If  the  delay  is  caused  by  any 
act  or  neglect  of  the  village,  then  he 
will  be  entitled  to  an  extension  of  the 
time  allowed  for  the  completion  of  the 
work,  sufficient  to  compensate  for  the 
delay,  provided  the  contractor  shall  give 
the  village  immediate  notice  of  the  cause 
in  writing.   If  the  contractor  fails  to 
complete  the  work  at  the  date  specified, 
he  shall  forfeit  to  the  village,  as  con- 
fessed and  liquidated  damajres,  the  sum  of 
one  hundred  (100)  dollars  per  day  for  each 
and  every  day  the  final  completion  is  delay- 
ed beyond  the  time  specified,  and  shall 
become  liable  for  the  salary  of  the  engi- 
neer and  his  assistants  for  each  and  every 
day  that  the  completion  of  the  work  extends 
beyond  the  time  expressed  in  the  contract. 

Before  the  work  will  be  consid- 
ered as  completed,  all  rubbish  and  unused 
material  due  to,  or  connected  with  the 
construction,  must  be  removed  and  the  pre- 
mises left  in  a  condition  satisfactory  to 
the  village.   All  sidewalcs  and  cross 
walks  must  be  cleared  up;  streets,  curbs, 
crosswalks,  sidewalks,  fences  and  other 
public  and  private  property  disturbed  or 
damaged,  must  be  restored  to  their  former 
condition,  and  final  settlement  will  be 
withheld  until  such  work  is  finished. 

Should  any  disagreement  or  dif- 
ference arise  as  to  the  true  meaning  of   ■ 
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the  drawings  or  specifications  at  anj'- 
point,  or  concerning  the  character  of  the 
work,  the  decision  of  the  engineer  shall 
he  final  and  conclusive  and  "binding  on  all 
parties  to  the  contract. 

The  village  reserves  the  right 
to  increase  or  decrease  the  quantity  of 
the  work,  or  any  part  thereof,  to  the  a- 
mount  found  necessary,  lio   allowance  will 
"be  made,  in  case  of  increase,  for  any  sura 
ahove  the  rate  of  price  hid,  nor  in  case 
of  decrease  for  any  real  or  supposed  dam- 
age or  loss  of  profit  occasioned  hy   such 
diminution.   The  time  fixed  for  the  com- 
pletion of  the  work  will  he  proportionate- 
ly increased  or  diminished. 

During  unsuitable  weather  all 
work  must  stop  when  such  v:ork  would  "be 
liahle  to  he  injured,  and  it  must  be  suita- 
bly protected  from  such  possible  injury. 

There  will  be  no  extra  work,  un- 
less the  same  is  done  upon  the  written 
order  of  the  engineer.   Subject  to  this 
condition,  extra  work  will  be  paid  for 
according  to  schedule  of  prices  bid. 
Where  prices  for  the  work  are  not  includ- 
ed in  the  schedule,  ten  per  cent,  advance 
upon  the  actual  cost,  as  determined  by  the 
engineer,  will  be  paid  to  the  contractor. 
Ibctra  work  done  without  the  ^\Titten  order 
of  the  engineer,  will  forfeit  all  claims 
for  same. 

All  village,  county,  or  state 
laws,  ordinances  or  regulations  limiting 
or  controlling  the  action  or  operation  of 
those  engaged  upon  the  work,  or  affecting_ 
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the  materials  applied  to  them,  must  be  re- 
spected or  attended  to. 

The  contract  will  be  required  in 
his  contract  to  preserve  the  village  harm- 
less from  all  claims  for  damages,  from  any 
and  all  causes  and  natures,  whatsoever,  in 
connection  with  his  work,  or  an3'"  part  there- 
of, and  also  to  act  as  defendant  in  each  and 
every  suit  of  any   and  every  nature  which 
may  be  brought  against  the  village  b^'  rea- 
son of,  or  connected  with  the  work  done 
ujider  this  contract. 

A  final  estimate  of  all  work  done 
and  materials  delivered  according  to  the 
contract  and  these  specifications,  will  be 
made  as  soon  after  the  engineer  has  been 
notified  of  the  completion  of  f^.e  work,  as 
he  can  satisfy  himself  by  tests,  examina- 
tions or  otherv/ise,  that  the  work  has  been 
and  is  finally  and  fully  cdmpleted  in  accord- 
ance with  the  contract  and  specifications, 
and  the  contractor  wii:^  be  paid  as  hei'ein- 
after  provided.   Before  such  settlement 
will  be  made,  the  contractor  must  satisfy 
the  village  that  all  bills  for  labor  and 
materials  used  in  the  work,  have  been  paid. 

The  contractor  will  be  furnished 
with  one  set  of  dravvings,  prints  or  trac- 
ings, and  a  set  of  specifications,  givijig 
all  the  details  and  dimensions  necessary 
for  carrying  out  his  portion  of  the  work. 
Dimensions  given  in  figures  v»ill  have  the 
preference  over  the  scale  v/-here  there  is 
any  discrepancy. 

If  the  bidder  does  not  fully  under- 
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stand  the  plans  and  specifications,  or  is  ' 
in  doutt  as  to  the  engineer's  ideas  and 
intentions  concerning  any  part  or  portion 
of  the  work,  he  must  satisfy  himself  "by 
inquiry  of  the  engineer  "before  'bidding', 
for  he  will  he  held  rigidly  to  the  engi- 
neer's interpretation  of  the  plans  after 
the  contract  is  drav/n.   The  plans  and  spec- 
ifications are  intended  as  com.plete,  hut 
should  ani'-thing  be  omitted  from  them, 
which  is  neceBsary  to  complete  the  work 
in  accordance  v/ith  the  apparent  intentions 
of  the  engineer,  it  will  he  supplied  hj^  the 
contractor,  and  at  no  extra  cost  to  the 
village.   Any  work  done  hy  the  contractor, 
v/hich  is  strictly  extra  work,  v/ill  he  set- 
tled for  as  provided  above. 

All  materials,  lines  and  grades 
must  be  in  full  accordance  with  the  plans, 
and  no  deviation  from  the  plans  and  speci- 
fications v/ill  be  allowed,  except  bj"  writ- 
ten authoritj'^  of  the  engineer. 

The  copy  of  plaus  and  specifica- 
tions furnished  the  contractor  must  be 
kept  constantly  at  the  v;ork,  must  be  well 
cared  for  and  returned  to  the  engineer 
when  the  work  is  completed. 

The  engineer  v/ill  stake  out  all 
the  work  and  set  all  necessary  grade  stake^ 
and  the  contractor  is  required  to  preserve 
all  stakes,  bench  marks,  etc.,  set  or  es- 
tablished along  the  line  of  the  v/ork,  un- 
til duly  authorised  to  move  them.   If  mov- 
ed by  carelessness,  or  v/ithout  authority, 
they  Vfill  be  set,  if  needed,  at  the  expense 
of  t?Le  contractor. 
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Each  "bid  for  the  work  must  be 
accompanied  "by  a  certified  check  or  its 
equivalent,  as  a  guarantee  that  the  bidder 
will  enter  into  a  contract  v/ith  the  village 
to  do  the  work  according  to  the  plans  and 
S5)ecif ications  and  for  the  amount  of  the 
bid.   The  amount  of  such  check  shall  be 
three  thousand  dollars  ($3,000.00). 

This  deposit  v/ill  be  retained 
and  placed  to  the  credit  of  the  party 
whose  bid  is  accepted,  and  will  be  forfeit- 
ed if  he  fails  to  enter  into  and  execute  the 
contract  awarded  him. 

In  case  of  the  failure  of  the  bid- 
der, to  whom  the  contract  is  avmrded,  to 
sign  the  contract,  the  village  reserves 
the  right  to  accept  any  other  bid  made, 
and  all  checks  v/ill  be  held  until  the  con- 
tract is  signed,  v.hen  they  will  a.ll  be  re- 
turned. 

As  security/  for  the  proper  per- 
formance of  the  work  a  bond  acceptable  to 
the  village  of  an  aoiount  at  least  equal  to 
the  contract  v/ill  be  required,  and  this 
bond  v/ill  be  reta.ined  by  the  village  until 
the  conpletion  of  the  contract  and  its 
formal  sicceptance  by  the  village,  v,'hen  it 
v/ill  be  returned  to  the  contractor. 

Proposals  must  be  enclosed  in 
sealed  envelopes,  ajrid  each  roust  have  writ- 
ten on  it  plainly,  the  v/ords,  "Proposals 
for  Water  Forks".  Each  proposal  must  be 
addressed  to  the  Village  Clerk  of  the  vil- 
lage of  Buchanan,  Tichigan. 

All  v/ork  done  must  be  in  strict 
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accordance  with  the  detail  specifications 
under  their  aprjropriate  headings,  and  the 
general  and  detail  specifications  will  "be 
attached  to  a,nd  made  a  part  of  each  con- 
tract.  The  general  specifications  and  con- 
ditions of  agreement  are  to  be  considered  a 
part  of  the  detailed  specifications  for 
each  part  of  the  work. 

The  village  shall  furnish  the 
contractee  all  necessary  permits  for  lay- 
ing pipe  in  all  alle3'-s  and  streets,  as  v/ell 
as  permits  from  the  railroad  cpm.pany  for 
laying  pipes  under  their  tracVs.   The  tovm 
shall  furnish  the  land  for  the  pumping 
station  and  water  tank. 

The  village  shall  provide  a  super- 
intendent or  engineer  to  inspect  the  work 
while  in  progress,  who  shall  ha.ve  authority 
to  m.ake  necessary  changes  in  plans,  order 
extra  work,  where  necessary,  etc.,  and  to 
represent  the  Village  Board  in  matters 
requiring  prompt  attention. 

The  contractor  m.ust  com.ply  with 
all  the  terms,  requirements  and  conditions 
herein  specified  to  he  performed  hy  him, 
and  to  complete  said  water  works  and  all 
things  connected  therewith,  both  as  to 
manner  and  time  to  the  fvai  satisfaction 
and  acceptance  of  the  engineer  and  the 
Village  Council  of  Buchanan,  Michigan. 

The  right  is  reserved  to  reject 
any  and  all  bids. 


;f- 1  r  :-■  •■■'  C  1 


■  ■ ;"'  B 


nv   flp 


31 


SPEC ir I CAT I OK S  FOR 

PURiaSHIBG  HYDRAI^'TS,  VALVES 
Af;;D  VALVE  BOXES. 

There  will  "be  required  for  the 
distrihuting  system,  the  foiaiov;ing  valves, 
these  numhers  "being  chosen  upon  close  ap- 
proximation. 

One  (1)  sixteen  (16)  inch  gate  valve. 
Two  (2)  fourteen  (14)  inch  gate  valves'. 
Twenty- seven  (27)  six  (6)  inch  gate  valves. 
Kine  (9)  four  (4)  inch  gate  valves. 

The  valves  shall  "tie  of  the  "best 
quality  made  and  of  a  design  approved  by 
the  engineer.   Bidders  will  state  in  their 
proposal  what  manuf  act  lire  of  gates  thev 
propose  to  furnish. 

They  must  "be  of  v/hat  are  termed 
"heavj-"  and  must  he  tested  to  stand  suc- 
cessfully and  remain  v/ater  tight  under  a 
pressure  of  three  hundred  (300)  pounds  per 
square  inch  at  the  factory. 

The  contractor  v;ill  he  required 
to  guarantee  their  perfect  condition  for 
a  period  of  one  (1)  year  from  the  date  of 
final  acceptance  of  the  v/ork,  and  to  pay 
all  expenses  and  da&iages  which  may   be  in- 
curred in  keeping  them  in  perfect  order 
for  that  length  of  time. 

The  valves  will  be  made  to  open 
by  turning  the  key  to  the  left.   They  must 
be  suitably  coated. 

The  net  area  of  the  water-v;ay 
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must  not  be  less  than  the  net  area  of  the 
pipe  of  the  same  nominal  diameter,  and  in 
all  particulars  the  valves  must  be  of  the 
best  form  and  make,  and  proportioned  for 
strength,  durability  and  ease  of  v/orking. 

Defective  valves  will  not  be  ac- 
cepted, but  will  be  stored,  subject  to  the 
contractor's  order  and  at  his  expense  and 
risk. 

The  right  is  reserved  to  vary 
the  number,  kinds  and  si^ies  to  such  an  ex- 
tent as  may  be  necessary  for  the  interest 
of  the  v;ork. 

Proposals  must  state  the  price 
per  piece  for  each  size,  for  use  in  cape 
of  increase  or  diminution  in  the  quanti- 
ties. 


t     J:. 


33 


HYDRMfTS 

The  hydrants  must  "be  of  the  very 
best  quality  made  frost  proof  and  of  a  de- 
sign to  be  approved  by  the  engineer.   Bid- 
ders will  state  in  their  proposals  what 
manufactiire  of  hydrants  they  propose  to 
furnish.   They  must  be  made  of  the  best 
materials,  such  as  will  be  durable  and  will 
insure  perfect  ease  and  freedom  of  motion 
for  every  moving  part. 

Bidders  v;ill  specify  the  si?;e  of 
gate  or  valve  opening  and  inside  diameter 
of  stand  pipe. 

The  character  of  the  design  must 
be  such  that  all  parts  are  easily  accessi- 
ble, and  that  repairs  may  be  made  at  a 
minim.um  cost  and  in  a  ver;'-  short  time. 

The  drip  must  be  such  as  will 
drain  the  hydrant  perfectly,  leaving  no 
water  standing  in  the  stand  pipe  above  the 
connecting  pipe;  such  as  will  operate  posi- 
tivelj^  and  certainly;  so  designed  as  to 
render  it  impossible  to  become  clogged  b^'' 
anything  liable  to  get  into  the  water 
m-ains,  or  by  roots;  and  such  as  v;ill  not 
easily  get  out  of  order  or  be  difficult 
to  repair. 

The  hydrants  will  be  of  proper 
length  to  use  v/here  the  bottom  of  the  pipe 
trench  is  to  be  five  (5)  feet  below  the 
surface  grade.   They  will  be  designed  to 
open  to  the  left. 

The  nozzles  v;ill  be  cut  with  the 
6orporation  thread.   The  gate  or  valve 
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must  be  so  designed  as  to  operate  easily 
and  freely  and  not  be  liable  to  be  clogged 
or  stuck  by  small  pieces  of  foreign  matter, 
and  must  be  made  of  or  faced  v;ith  a  mater- 
ial which  is  durable  and  not  easily  injur- 
ed, which  v/ill  not  be  liable  to  injure  or 
stick  to  its  seat,  and  such  that  should 
any  slight  injury  occur  to  the  seat  or 
gate  face,  the  valve  will  not  leak. 

Prices  will  be  submitted  per 
piece  for  the  following; 

Sixty-seven  (67)  hydrants  vfith 
six  (6)  inch  bottom  connections,  two  (2) 
two  and  one-half  (2-l/2)  inch  nozzles. 
Nineteen  (19)  hydrants  vrith  four  (4)  inch 
bottom  connections,  two  (2)  two  and  one- 
half  (2-1/2)  inch  nozzles. 

Defective  hydrants  will  not  be 
accepted,  but  will  be  stored  at  the  con- 
tractor's risk  and  expense  and  held  sub- 
ject to  his  order. 

He  will  be  required  to  guarantee 
the  perfect  v/orking  of  the  hydrants  for  a 
period  of  one  (1)  year  from  the  date  of 
the  final  settlement  and  paj""  all  expenses 
and  damages  which  may  be  incurred  in  keep- 
ing them  in  perfect  v/orking  order  for  that 
length  of  time. 

Ml  hydrants  must  be  tested  and 
stand  satisfactorily'^,  a  pressure  of  three 
hundred  (300)  pounds  per  square  inch  at 
the  factory. 
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VALVE  BOXES 

There  will  "be  required  thirty- 
nine  (39)  cast  iron  extension  valve  boxes 
with  five  inch  (5")  diameter  upright  shaft, 
to  be  acceptable  to  the  engineer  for  the 
valves  above  specified. 

Prices  must  be  nacied  per  piece 
for  the  valve  boxes  to  fit  the  valves  men- 
tioned in  the  foregoing  list,  set  in  mains 
laid  in  trenches  five  feet  (5')  deep. 

All  valves  and  hydrants,  after 
being  set,  must  stand  satisfactorily,  the 
test  specified  for  the  mains  after  being 
laid,  vis:  a  pressure  of  one  hundred  and 
fifty  pounds  (150#)  per  square  inch,  as 
shown  by  a  correct  gauge  to  be  attached 
tea  hydrant  or  hydrants,  in  the  village, 
at  the  points  to  be  designated  by  the  en- 
gineer, for  such  a  length  of  time  as  the 
engineer  may  desire,  in  order  to  satisfy 
himself  of  the  perfection  of  the  work. 

The  h;>^drants  v'ill  be  tested  with 
the  valve  or  gate  closed;  also  with  the 
nozzle  caps  on  and  the  gate  or  valve  open, 
and  each  and  every  defect  must  be  repaired, 
and  at  no  expense  to  the  village. 

The  contractor  or  contractors 
will  be  required  to  contract  to  preserve 
and  protect  the  village  from  all  claims  of 
infringement  of  patented  articles,  and  to 
deferd'anv  and  all  infringement  suits 
brought  against  the  village,  growing  out 
of,  or  due  to  the  use  of  their  hydrants, 
.valves  and  valve  boxes. 
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Dravdngs  or  models   should  ac- 
company each  hid. 
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DETAILJT   SPECiriCATIOllS 

roR  ruRiasHii'G  cast  irok  pipe  a]<id 

SPECIAL  CASTINGS. 

The  pipes  shall  be  made  with  hub 
and  spigot  joints  and  in  general  each 
straight  pipe  shall  be  about  twelve  feet 
(12*)  in  length  exclusive  of  the  socket. 
The  metal  shall  be  of  the  best  quality  for 
the  purpose,  made  from  what  is  comm.ercial- 
ly  known  as  "ITeutral"  Pig- Iron,  which  shall 
have  been  made  from  iron  ores  without  the 
admixture  of  cinder,  and  when  cast  into 
the  pipe  the  metal  shall  be  tough,  and  of 
such  density  and  texture  as  v;ill  permit  its 
being  easily  cut  and  drilled  by  hand. 

The  pipe-metal  must  possess  a 
minimum  tensil  strength  of  at  least  eight- 
een thousand  (18000)  pounds  per  square 
i  nch . 

All  the  straight  pipes  shall  be 
cast  in  drj?^  sand  moulds,  vertically  with 
the  hub  down.  Every  pipe  is  to  have  the 
initials  of  the  maker's  name  cast  distinct- 
ly upon  it,  and  also  the  year;  the  figures 
and  letters  to  be  at  least  tv/o  inches  (2") 
in  length,  with  a  proportionate  width;  the 
weight  of  each  pipe  to  be  conspicuously 
painted  on  the  outside,  before  delivery, 
with  v.'hite  lead  paint  at  the  contractor's 
expense. 

The  pipes  and  special  castings 
shall  be  free  from  scoria,  sand  holes,  air 
bubbles  and  other  defects  or  imperfections; 
they  shall  be  truly  cylindrical  in  the 
bore,  straight  in  the  axis  of  the  straight 
pipes,  sr:d   true  to  the  required  curvature 
or  form  in  the  axis  of  the  other  pipes; 
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they  shall  be  internally  of  the  full  speci- 
fiea  diameters,  and  shall  have  their  inner 
and  outer  surfaces  concentric.   To  insure 
proper  diameters  of  sockets  and  spicots,  a 
cj-rcular  iron  template  of  the  required  di- 
mensions shall  be  passed  to  the  bottom  of 
every  socket,  and  a  circular  ring  over 
every  spigot.   Care  shall  also  be  taken  to 
avoid  all  excess  in  diameter  of  the  sock- 
ets, and  no  plugging  or  filling  will  be 
allowed.   All  pipes  and  special  castings 
with  defective  hubs  or  flanges  will  be  re- 
j  ected. 

After  being  taken  from  the  moulcs 
the  pipes  and  special  eastings  shall  be 
thoroughly  cleaned  and  then  heated  in  a 
suitable  oven  to  a  tem^perature  of  from 
350  to  400  degrees  Fahrenheit ,  after  which 
they  are  to  be  coated  by  dipping  in  a  bath 
of  Mineral  Rubber  Pipe  Dip  or  any  pipe 
coating  material  equal  thereto.   The  bath 
must  be  heated  in  such  a  manner  as  to  in- 
sure a  constant  and  even  temperature  of 
400  degrees  Fahrenheit.   As  the  tempera- 
ture of  the  bath  governs  the  thickness  of 
the  coating,  care  must  be  exercised  in  the 
maintenance  of  this  temperature  to  avoid 
getting  an  uneven  or  thin  coating. 

The  coating  must  be  durable, 
smooth,  glossy,  hard,  tough,  perfectly 
water-proof,  not  affect ed^by  any  salts  or 
acids  found  in  the  soil,  free  from  bubbles 
or  blisters,  strongly  adhesive  to  the  iron 
under  all  circumstances,  and  with  no  tend- 
ency to  become  soft  enough  to  flow  when 
exposed  to  the  svn   ir  summer,  or  to  become 
so  brittle  as  to  scale  off  in  winter. 
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After  the  said  coating  has  "be- 
come thoroughly  set  and  hard,  every  pipe 
shall  be  suhje.cted  to  a  proof  by  water 
pressure  of  three  hundred  (300)  poiinds  per 
square  inch.  Each  pipe  v/hile  under  the 
required  pressure,  shall  he  sharply  rapped 
from  end  to  end  with  a  hand  hammer,  to  as- 
certain v/hether  any  defects  have  been  over- 
looked; and  any  pipes  which  may  exhibit 
any  defects  by  leaking,  svfeating  or  other- 
v/ise,  shall  be  rejected. 

All  pipes  and  castings  must  be 
delivered  in  all  respects,  sound  and  in 
conformity  with  these  specifications.   Up- 
on their  deliver;/  at  the  points  designated, 
the  engineer  reserves  the  right  to  subject 
the  said  pipes  and  castings  to  the  same 
water-pressure  proof  and  hammer  tests  as 
are  above  specified  to  be  applied  at  the 
foundry;  and  all  defective  pipes  and  cast- 
ings which  may  have  passed  the  inspector 
at  the  foundry,  or  which  may  have  been 
broken  in  transportation,  will  be  rejected 
when  there  C'iscovered,  unless  the  same  may 
be  cut  as  herein  provided.   Care  must  also 
be  taken  in  handling  the  pipes  and  cast- 
ings, rot  to  injure  the  coating,  and  no 
material  of  any  kind  shall  be  placed  in 
said  pipes  and  castings  during  transporta- 
tion, or  any  time  after  being  coated. _  If, 
upon  its  arrival  at  the  designated  point 
of  delivery,  the  spigot  end  of  any  straight 
pipe  shoxild  be  foiind  cracked  or  broken 
during  transportation  from,  the  foundry  or 
otherwise,  such  defective  portion  shall 
be  cut  off  at  the  contractor's  expense, 
provided  that  the  same  does  not  exceed  a 
length  of  four  (4)  feet.   A  deduction  from 
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the  proper   original  weight   of   such  pipe,     , 
shall   also  be  made   in   each  such  case,    at 
the  rate    specified   in  the   tahle    of  weights, 
for  everv    inch  of  length  so  cut   off.      Mo 
pipe   or   special   casting   in  which  the  huh 
is  found   to   be   cracked  or  defective   in   any 
respect,   will  be   accepted  at    said  point    of 
deliver:-'   or   elsewhere;    nor  will   any  special 
casting  v>rith  a  defective   spigot   end  be  re- 
ceived or  permitted  to  be   cut   off,   v/ith- 
out   the  vnritten   order   of  the   engineer. 

Pipe   arriving  with  weight    or 
number   illegible   or  omitted,   will  not   be 
received,   but  will  be   subject   to   the   same 
conditions  as  cracked  or  broken  pipe,    so 
far   as   they  apply. 

All  tools,   men   and  materials   re- 
quired by  the  engineer   in  discharging  his 
duties  relative  to   inspection,    contemplated 
by  these   specifications,    shall   be  furnish- 
ed by  the   contractor,  and  at   no   expense  to 
the  village. 
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Following  is  an  approximate  est- 
imate of  the  quantities  of  cast  iron  pipe 
and  special  castings,  required  for  the  con- 
struction of  a  water  supply'  system  for  the 
village  of  Buchanan,  Iiichigan,  in  accord- 
ance with  the  attached  plana  and  specifi- 
cations. 

The  si?:es  given  refer  to  inter- 
nal diameters. 

The  weight  of  straight  pipe 


follows: 

Si^e 

16  inches 

Feet 
50 

Vt 

.per  foot 
133.5  ■ 

Total  weight 
6,675 

14  inches 

2050 

109.7 

224,885 

12  inches 

700 

06.77 

60,769 

6  inches 

30155 

3S 

1,325,115 

4  inches 

26  200 

2022 

524.000 

Total     59155  2,141,44^ 

Any  pipe  weighing  less  than  the  sir 
"bove  'by  thre'i  (3)  p ere enl  .  will  oe  reject- 
ed, and  no  allov/ance  or  payments  will  he 
made  for  any  excess  ahove  these  weights. 
These  requirements  shall  be  determined  hy 
the  weight  of  each  pipe  separately.   All 
pipes  shall  he  of  such  length  as  to  close- 
ly approxim.ate  twelve  (12)  feet  from  face 
to  face  of  bell  when  laid  in  the  ground, 
and  the  weight  per  foot  shall  include  the 
weight  of  bell  or  hub. 
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to,    and  may  at    any  time  previous  to   the 
s.hipraent    of   the   pipes   and   special   castings. 
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change  and  revise  these  specifications  as , 
to  si^es  and  amounts,  as  naj'"  "be  required 
iDy  the  needs  of  the  work,  without  change 
in  the  contract  rate  of  pa;^Trient. 

Contractors  in  making  their  bids, 
ViTill  specify  the  prices  per  net  ton  of  two 
thousand  (2,000)  pounds  for  which  they  will 
deliYer  each  of  the  different  si^es  named 
as  per  these  specifications.   Also  price 
per  po'ond  for  special  castings  made  in  the 
ordinary  manner,  and  where  necessary,  ac- 
cording to  the  engineer's  drawings.   De- 
tailed drawings  of  each  si^e  of  pipe  to  he 
used  in  the  work  should  accompany  each  hid. 

The  right  is  reserved  to  reject 
any  and  all  hids. 
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LIST    OP   SPECIAL   CASTI!;GG. 

There  will  te   required  the  fol- 
lowing approximate   quantities  of   special 
castinp;si 


Crosses      Lees 

90O 

Turns  Reducers 

26  -  6'  X  4"  22  -  6  X 

4 

1  - 

12"   1  -  12  x6 

1  -14"  X  6"   6  -  4  X 

6 

5  - 

6"    7-6x4 

4  -14  X 

6 

1  -  14x12 

1  -12  X 

6 

4  -  6  X 

6 

1-6   xl4 
12  -   4"  hutt   ends. 
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16 

inches 

14 

inches 

12 

inches 

6 

inches 

4 

inches 

SPEC IFI CAT IO>IS  FOR 

PIPE  LAYI^IG  AT^lD   SETTITMG  HYllRA.NTS, 

VALVES  AKD  VALVE  BOXES. 

The  follov/ing  is   an   estimate   of 
the   total  length  of   each  si^e   of  pipe  to 
be  laid: 

Size  Feet 

50 
2050 
700 
30155 
26200 
Total  59155 

The  work  under  this  specifica- 
tion will  include  the  setting  of  all  neces- 
sary special  castings  in  the  pipe  system 
throughout  the  village.   Also  the  setting 
of  about  eighty- six  (36)  fire  hydrants  as 
specified  below. 

Also  the  setting  of  the  follov/- 
ing  ^ate- valves  with  valve  boxes: 
One  (l)  sixteen  (16)  inch  gate  valve 
Two  (2)  fourteen  (14)  inch  gate  valve 
Tv/enty-seven  (27)  six  (6)  inch  gate  valves. 
>iine  (9)  four  (4)  inch  gate  valves. 

The  above  quantities  must  be 
considered  as  only  closely  approximate, 
and  the  right  is  reserved  to  nodify  them 
as  ma.y   be  found  necessary  in  the  progress 
of  the  work,  without  extra  compensation  to 
the  contractor  other  than  that  due  to  the 
rate  of  charge  for  such  kind  of  work. 

The  contractor  shall  furnish  all. 
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labor,  Tiiaterials  and  all  plant  necessary  to 
lay  the  pipe  in  accordance  with  these  spec- 
ifications, and  in  a  thoroughl;/  first- 
class  and  workman  like  manner. 

Any  blow  off  air  cocks,  or  other 
connections  necessary  to  render  the  work 
complete  will  be  set  up  by  the  contractor 
at  points  to  be  designated  by  the  engineer. 

The  work  will  be  done  along  such 
lines  and  streets  as  are  indicated  on  the 
pipe  distribution  map  of  said  water  works 
system,  and  in  such  other  places  and  streets 
in  said  village  as  may  be  directed  by  the 
village. 

The  contractor  must  begin  v;ork 
on  or  before— dote  to  he  ^et   later      , 

and  he  must  prosecute  the  work  diligently 
and  rapidly  from  day  to  day  and  must  com- 
plete the  work  within  the  time  specified 
in  his  proposal.  During  each  of  the  months 
of  the  time  allowed  for  this  work,  a  pro- 
portionate part  of  the  work  must  be  com- 
pleted.  The  trenches  for  the  pipes  shall 
be  opened  under  the  direction  of,  and  in 
accordance  v/ith  the  grades  and  lines  to  be 
given  by  the  engineer  and  of  such  depth 
that  the  bottom  of  the  trench  shall  be 
five  (5)  feet  belov/  the  grade  of  the  street. 
Along  the  same  streets  the  pipes  shall  be 
laid°unif ormly  the  same  distance  from  the 
street  center,  in  straight  lines  and  on 
straight  uniform  grades  between  the  adja- 
cent hydrants. 

Any  increase  in  depth  beyond  that 
■'jfoich  is  necessary  to  lay  the  pipes  in  this 
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manner,  if  ordered  hy   the  engineer,  will 
"be  paid  for  per  cubic  yard  of  earth,  exca- 
vated and  "back-filled,  provided  such  extra 
depth  averages  three  (3)  inches  or  over 
for  the  whole  leno-th  of  the  extra  cut. 

The  greatest  care  must  be  exer- 
cised to  insure  public  safety  while  the 
trenches  are  open,  and  until  all  cause  of 
danger  appertaining  to  the  work,  is  re- 
moved, by  fencing,  shoring,  watching, 
lights,  etc.,  and  the  contractor  will  be 
held  liable  for  all  damages  due  to  neglect 
of  these  precautions. 

The  pipe  will  be  laid  in  the  or- 
der directed  by  the  engineer;  and  the 
storage  of  pipes  and  other  materials  on  the 
street,  and  the  laying  must  be  so  arrang- 
ed as  to  cause  the  least  possible  inter- 
ference v^ith  the  public,  and  vi^ith  the 
street,  sidewalks  and  crossings. 

In  soft  ground,  each  pipe  must 
be  laid  on  three  (3)  blocks  2  in.  by  8  in. 
by  2  f t . ,  three  for  each  pipe  laid  equal 
distances  apart. 

Valves  and  hydrants,  special 
castings,  and  all  other  appurtenances  are 
to  be  placed  at  the  places,  and  in  the 
manner  designated  by  the  engineer,  speci- 
fied herein  and  shown  by  the  plans. 

Any   omissions  of  branches,  stop- 
cocks or  other  appurtenances  intended  to 
be  laid,  shall  be  corrected  when  required, 
by  reopening  the  trench,  if  it  has  been 
filled  up,  and  introducing  whatever  may 
have  been  omitted  and  without  extra  charge 
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upon  the  part  of  the  contractor. 

In  hard  f^round,the  "bed  of  the 
pipe  must  be  even,  true  and  xiniform,  so 
that  the  pipe  will  bear  equally  upon  it 
for  the  whole  of  its  lenp;th,  and  this  re- 
sult must  be  reached,  either  by  carefully 
bottoming  out  the  trenches,  or  by  packing 
in  and  tamping  solidly,  sufficient  earth 
to  bring  it  to  the  proper  grade.   Siiffi- 
ciently  large  holes  shall  be  dug,  to  leave 
the  bell  of  each  pipe  free,  and  not  rest- 
ing upon  the  ground  at  any  point . 

At  the  time  of  laying,  the  bells 
and  spigots  shall  be  truly  adjusted  so  as 
to  give  a  uniform  lead  space  all  around, 
and  the  depth  of  lead  must  not  be  less  than 
two  (2)  inches,  but  must  be  more  if  neces- * 
sary,  in  order  to  completely  fill  the 
rabbet  in  the  hub  or  bell  end  of  the  pipe. 

The  lead  must  be  of  the  best 
quality,  pure  and  soft  and  must  be  calked 
securely  and  properly  into  place. 

The  gasket  must  be  of  clean  hemp 
yarn  or  oakum,  tv;isted  and  rammed  tightly 
into  place.  Before  making  the  joint  the 
bell  and  spigot  must  be  wiped  clean  and 
dry,  and  the  joint  run  at  one  pouring. 
The  calking  must  be  faithfullj'-  executed, 
and  the  lead  driven  flush  v;ith  the  face  of 
the  work,  or  until  it  will  set  no  further. 

The  pipes  are  to  be  sv/ept  clean 
and  free  from  dirt  and  rubbish  before  la^'-- 
ing,  and  at  each  time  of  stopping  work, 
the  end  of  the  pipe  must  be  carefully 
plugged  and  closed  to  exclude  animals,  dirt 
and  water. 
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All  streets  and  sidewalks,  cross- 
ings, putlic  or  private  grounds,  shall  he 
restored  to  their  former  and  original  con- 
dition, the  sarae  as  before  the  work  com- 
menced, and  in  every  way  satisfactory  to 
the  engineer. 

1-reat  care  must  be  taken  not  to 
remove,  without  the  consent  of  the  proper 
anthorities,  an;/  gas  pipes,  sev/ers,  drains 
or  cisterns,  or  their  appui-tenances,  and 
they  must  be  carefully  shored  up,  supported 
and  protected,   and  the  pipe  laid  in  such 
a  waj'-  as  not  to  hann  them.   After  passing 
the  above  with  the  pipe,  the  earth  must 
be  very  carefully  compacted  about  them. 
An3''  dama;''e  d0"e  to  any  of  the  above,  or 
any  other  public  or  private  property,  must 
be  made  good  by  the  contractor. 

If  an}'-  boulders  be  encountered 
in  the  trench,  they  must  be  taken  out  and 
moved  off  the  streets  or  sunk  so  that  the 
tops  will  not  be  less  than  one  foot  below 
the  bottom  of  the  pipe.   Ko  stone  larger 
than  one  man  can  lift,  shall  be  put  back 
in  the  trench. 

Whenever  necessary  to  cross  un- 
der, or  in  any  manner  interfere  with  a 
railroad,  due  notice  shall  be  given  to  the 
superintendent  of  the  same,  and  the  cross- 
ing must  not  be  made  except  with  his  ap- 
proval as  to  time  and  manner. 

In  back-filling  the  trenches, 
the  earth  must  be  rarmned  carefully  under 
and  around  the  pipe  up  to  its  center.   The 
rest  of  the  trench  ma}'-  then  be  filled  by 
depositing  the  earth  in  layers  not  to  ex- ^ 
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ceed  six  inches  in  thickness  and  rauoming 
each  layer  thoroughly.   lvio  boiaders  will 
he  allowed  in  the  hack-filling,  within  tv/o 
[2)   feet  of  the  top  of  the  pipe. 

All  unused  or  defective  material, 
ruhhish,  etc.,  incident  to  the  work  must 
be  removed  at  once,  and  the  street  kevt 
clean.   All  pieces  of  pipe  not  shorter  than 
three  (3)  feet  must  he  used  at  once  in  the 
line;  that  which  can  not  be  used  must  be 
removed  at  once  to  a  place  designated  by 
the  engineer. 

Whenever  these  requirements  or 
any  portion  of  them  are  neglected  or  un- 
heeded, the  engineer  will  give  the  con- 
tractor due  notice  to  that  "^eff  ect ,  and  if 
the  rubbish,  etc.,  is  not  removed,  or  the 
needed  repairs  made  the  engineer  will  have 
the  power  to  employ  men  to  do  such  work 
at  the  expense  of  the  contractor,  and 
these  expenses  may  be  deducted  frorq  any 
moneys  due  him  from  the  village. 

Before  being  accepted,  the  pipes 
will  be  tested  to  a  pressure  of  one  hun- 
dred and  fifty  (150)  pounds  per  square  inch, 
as  shown  by  a  correct  gauge  attached  to 
any  hydrant  to  be  designated  by  the  engi- 
neer.  Any  breaks,  leaks,  faults  or  defects 
in  the  pipes,  or  the  work,  must  be  made 
good  and  repaired  by  the  contractor  at  his 
own  expense.   Such  tests  shall  be  contin- 
ued until  the  engineer  is  satisfied  that 
there  is  no  leak  or  defective  part  in  the 
whole  system.   The  expense  of  this  test 
(except  the  pay  of  those  in  the  employ  of 
the  village)  will  be  borne  by  the  con- 
tractor. 


XJ. 


'ox. do    Cii   3v*jioni:  xis   bsfio 


ni 


'to    'oerjr;-::     f.r.V 


s  0  cf  -a-oao 


•«      -•:,  r?  t!  !• 


r  I" 


05    3- 


'i  0 :!'  ot;  1  cr 
'■  .  9  rt 


'    Jli'w 


ttB  ;-;:7 1  ■■:■:&    f^v,  ^j 


50 


The  contractor  must  leave  the 
work  in  perfect  order,  and  it  must  stand 
any  pressure,  up  to  one  hundred  and  fifty 
(150)  pounds  per  square  inch,  to  which  the 
engineer  may  wish  to  test  it,  and  must 
conform  in  every  other  particular  to  the 
specifications,  "both  general  and  detail, 
so  far  as  they  apply. 

The  contractor  shall  maintain 
the  pipe  system  in  perfect  order  for  a 
period  of  one  (1)  year  from  the  time  of 
its  final  acceptance  "by  the  village,  and 
s^ftall  repair  at  his  own  expense,  all  "breaks, 
leaks  and  faults,  which  occur  in  his  work, 
by  reason  of  faulty  material  or  faulty 
workmanship,  and  shall  pa;''  all  damages  re- 
sulting therefrom.   During  this  time  he 
shall  maintain  the  surface  of  the  streets 
in  their  original  and  undisturbed  condi- 
tion. 

Pipe  laid,  will  be  measured  from 
center  to  center  of  special  castings,  on 
cross-lines,  or  from  center  of  special 
castings  to  end  of  line,  and  from  center 
of  main  to  center  of  hydrants. 

V.Taere  specials  are  inserted  and 
plugged,  measurements  will  be  made  to  the 
end  of  the  branch. 
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HYDRABTS. 

All  hydrants  must  te   carefully 
examined  by  the  contractor,  to  see  that 
they  are  in  perfect  v/orkinr:  order  and  free 
from  ruhhish,  dirt,  stones,  etc.,  before 
setting  them,  and  when  defects  exist,  he 
must  call  the  engineer's  attention  to  the 
fact. 

The  trench  to  receive  the  hy- 
drants  will,  in  cla3'-,  open,  porous,,  sandy 
or  gravelly  soil,  be  excavated  of  suffi- 
cient si^e,  and  at  least  one- quarter  (l/4) 
of  a  yard  of  coarse  gravel  or  broken  stone 
shall  be  placed  beneath  and  around  the  hy- 
drants, up  to  a  point  one  (1)  foot  above 
the  drip,  then  the  earth  shall  be  tamped 
securely  to  the  surface.   In  sandy  or 
gravelly  ground,  enough  broken  stone  shall 
be  placed  about  the  drip,  to  keep  it  free 
from  clogging. 

The  foot  of  the  hydrant  shall 
be  securely  braced  behind,  to  prevent  in- 
jury to  the  bottom  joint,  and  care  must 
be  taken  to  set  the  hydrants  truly  verti- 
cal. Each  hydrant  must  be  set  truly  at 
grade  and  v/ill  stand  upon  a  flat  stone 
3  in.  X  12  in.  7.   12  in. 
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SETTI^]G   VALVES. 

The   contractor  must    examine   all 
valves   carefully,    and   all   found   defective 
must  "be   rejected.      Care  will  "be   talcen  to   see 
that   all  the   dome   and  packing- gland  nuts 
are   set   up  tight    and  properly. 

All   valves  will  be   set   uniform- 
ly with  reference  to  property  or  curh  lines, 
as  directed  by  the    engineer,    and  no  varia- 
tion greater   than   one    (1)   foot   from  the 
uniform  location  will  be  peirmitted. 

Proposals  will  be   submitted   in 
the  following  fornis  for  the  work   as   speci- 
fied above: 

Price  per  lineal   foot   for  laying, 

four    (4)   inch  pipe. 

six   (6)    inch  pipe 

twelve    (12)    inch  pipe 

fourteen    (14)    inch  pipe. 

sixteen    (16)    inch  pipe. 

The  prices  must  include  the  set- 
ting of  all  hydrants,  valves,  valve  boxes, 
etc. 
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SPECI5'I0ATIO:^:S 
FOR 
DRIVEN'   ^flELLS 

There  will  "be  required   six    (6) 
six    (6)    inch  tubular  wells,    to  he  driven 
at   points  to  he   located  hy  the   engineer. 
It   is   expected  that   water  hearing  strata 
will  he   encountered   at   a  depth  of   ahout 
forty   (40)    feet   from  the   surface   of  the 
ground.      In   any  event    the  wells    shall  he 
driven   to   such  a  depth  that    the   water, 
both  in   quality  and   quantity  for  domestic 
purposes    shall  he   acceptable   to   the   engi- 
neer. 

The  casing   of  the  wells   shall  be 
of  wrought   iron,   welded  pipe,    of   a  nominal 
internal   dieinieter   of   six   (6)    inches,   with 
screw  joints,   weighing  approximately 
twenty-eight    (28)   pounds  to   the   lineal 
foot. 

In   sinking  the  wells,    every  pos- 
sible precaution   shall  be  taken  to   drive 
the  wells   as   nearly  vertical   as  possible, 
and  every  possible  precaution  must   be  tak- 
en to  make  the  joints  water  tight. 

After  the  wells  have  reached  the 
required   depth,    the^r   shall  be  thoroughly 
sand-bucketed,    and  their   ends  fitted  v/ith 
a   removable,    copper  point    and  strainer  not 
less  than  eight    (8)   feet    in   length  and  of 
a  pattern   acceptable   to   the   engineer. 

It    is  expected  that   the  water  will 
rise   in  the  wells  to  within  about    three 
(3)   feet   of   the   surface   of  the  ground;   but 
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in  any  event ,  they  shall  "be  connected  to- 
gether loy   six  (6)  six  (6)  inch  pipes,  he- 
low  the  flow  line.   These  six  (6)  inch  con- 
necting pipes  shall  be  fitted  with  stop- 
valves  so  arranged  that  the  water  may  he 
drav/n  from  any  well  without  interfering 
with  any  other. 

All  details  shall  conform  to  the 
plans  on  file  in  the  office  of  the  engi- 
neer, and  any  other  drawings  that  may  he 
necessary  to  render  the  work  intelligible, 
will  be  furnished  by  the  engineer  upon 
application. 
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FURlllSHISa  IIATERIALS  POR  M]I)   ERECTI^IG  " 
REIMI'ORCED  CO];] CRETE  RESERVOIR 
ISCLUDI3G  JOm'.DA'JUOl^S,    COat:ECTIOJ!S,  ETC. 

The  reservoir  intended  to  "be 
■built  under  these  specifications  will  he 
located  upon  certain  ground  and  within 
lines  to  he  given  hy  the  engineer. 

The  excavation  will  be  made  to 
stakes  and  lines,  and  to  the  depth  given 
hy  the  engineer.   The  excavation  shall  he 
made  two  (2)  feet  larger  in  every  direction 
than  the  extreme  outside  measurement  of 
the  work.   The  excavated  material  of  what- 
ever kind  shall  he  placed  wherever  the  en- 
gineer ma;/  direct  within  a  distance  of  two 
hundred  (200)  feet.    The  contractor  shall 
at  his  own  proper  expense,  furnish  all  lum- 
her,  timber,  bracing  arid  shoring  or  other 
material  necessary  to  firmly  hold  in  posi- 
tion the  banks  or  sides  of  the  excava^tion 
during  the  construction  of  the  work.   The 
contractor  shall  at  his  own  e:cpense,  furn- 
ish all  the  pumping  machinery  and  power  to 
operate  the  same,  necessary  to  keep  all  of 
the  ground  water  out  of  the  excavation  ahd 
entirely  away  from  the  newly  laid  concrete 
until  the  cement  used  in  the  construction 
has  had  ample  time  to  becom.e  thorouglily 
set.   The  engineer  will  infonn  the  con- 
tractor as  to  the  time  when  the  v/ater  may 
be  allowed  to  accumulate  aroiind  and  about 
the  work,  and  the  contractor  shall  not  al- 
lov;  the  water  to  so  aociimulate  until  per- 
mission therefor  shall  be  given  by  the  en- 
gineer as  above  indicated.   The  contractor 
shall  provide  the  necessary  number  of  pump 
holes  or  pianp  pits  for  the  collection  of 
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ground  water,  from  whence  it  vill  "be  pump- 
ed out  as  atove  set  out.   If  in  the  opin- 
ion of  the  engineer,  it  shall  be  necessary 
to  leave  in  place  any  of  the  sheeting  or 
bracing,  or  other  timber  after  the  v/ork  is 
completed,  then  the  contractor  shall  be 
allowed  pay  for  such  sheeting,  bracing  or 
timber  so  left  by  order  of  said  engineer, 
as  per  price  bid  on  same.  To   extra  allow- 
ance will  be  made  for  any  materiEil  which 
may  be  hard  or  difficult  to  excavate,  v;hich 
nay  be  encountered  in  the  prosecution  of 
the  work.   The  contractor  nust  satisfy 
himself  as  to  the  nature  of  the  material 
to  be  excavated  before  bidding  upon  the 
work. 

The  concrete  composing  the  reser- 
voir must  be  made  of  one  (l)  part  cement, 
two  (2)  parts  sand  and  three  (3)  parts 
broken  stone. 

The  cement  used  must  be  of  the 
best  quality  Portland  cement,  entirely 
free  from,  lumps.   The  engineer  shall  have 
the  right  at  any  tim.e,  to  make  any  tests 
of  the  cement  that  he  may  see  fit.  Should 
the  cemicnt  so  tested  not  withstand  the 
tests  satisfactorily  it  will  be  rejected. 

The  sand  used  shall  be  clean, 
sharp  and  fine  and  of  a  quality  acceptable 
to  the  engineer. 

The  broken  stone  must  be  of  the 
best  quality  and  of  a  unifonn  sise.   The 
smallest  stone  must  not  pass  a  three- 
quarter  (3/4)  inch  ring  and  the  largest  ^^ 
store  must  pass  a  one  and  one-half  (1-1/2) 
inch  ring. 
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Before  Toeing  placed  in  the  work,- 
the  concrete  must  "be  thoroughly  mixed,  to 
the  satisfaction  of  the  engineer. 

The  reinforcement  shall  consist 
of  square  corrurated  steel  "bars  of  a  make 
acceptable  to  the  engineer.   They  shall  have 
a  tensile  strength  of  sixteen  thousand 
(16,000)  pounds  per  square  inch  and  shall 
withstand  the  test  of  "bending  cold  one  hun- 
dred and  eighty  degrees  (180^). 

The  forns  shall  he  made  of  planed 
EO^^nd  lumher,  free  from  all  knots  and 
windshakes. 

The  entire  work  must  be  done  with 
skill  and  despatch  and  in  such  a  manner 
that  it  v^ill  have  a  satisfactory  appearance. 
Defective  material  and  worlonanship  nay  be 
rejected  at  any  stage  of  the  work  and  must 
be  properly  replaced  by  the  contractor  as 
directed. 

The  reservoir  shall  be  v/ater- 
proofed  by  means  of  the  Sylvester  process 
or  by  a  process  equal  to  it  in  every  way. 

Provision  shall  be  made  in  the 
bottom  of  the  reservoir  for  a  sixteen  (In) 
inch  supply  pipe,  and  the  joint  shall  be 
m^ade  perfectly  water  tight. 

All  inspections  shall  be  made 
under  the  direction  of  the  engineer  or  his 
authorised  assistants  and  he  shall  have 
genera^  supervision  of  the  work. 
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FURKISHIIiC-   ^:^'D   SETTIIIC-  UP 
PUT!PI>TCt  IIACHIEERY 

There  will   "be   required   one    (1) 
hori5;ontal,    compourid,    non-condensing   duplex 
direct   acting  pumping   engine   of   the  follow- 
ing dir.ensions; 

Steam  cylinder   sixteen    (16)    inches 
diameter   and   eighteen    (18)    inches   stroke: 
pximps   sixteen    (16)    inches   diameter  and 
eighteen    (18)    inches   stroiie;    provided  with 
suction   and   discharge  pipes;    and   connected 
by   six   (6)    inch  pipe  v/ith  reservoir;    and  by 
sixteen    (16)    inch  discharge  pipe,   v;ith  main, 
and  to  be   set    and   connected   as  per  plans. 

The  purnps  as   described  under  this 
specification,   may  be   the  Worthington, 
Deane   of  Holyoke,   Fass.,    the  Hughes   of 
Cleveland,    Ohio,    or  other  manufacture   equal- 
ly acceptable   and   to  be   approved  by  the 
engineer.      Bidders  will    state   in   their  pro- 
posals what   manufacture   of  pumps   they  pro- 
pose to  ftirnish. 

The   pumps   shall   be   of  double   act- 
ing plunger   variety  with  outside   center 
packed  pliingers.      These  pumps  v/ill  be  re- 
quired to  work   at    a  piston    speed  not    to    ex- 
ceed   one  hundred    (100)   feet   per  minute   a- 
gainst   a  domestic  pressure   of   seventy-five 
(75)   pounds  per   sq.    in.    of  purap  plungers, 
and   a  fire  pressure   of   one  hundred  and 
twenty    (120)   pounds  per   sq.    in.    of  pump 
plungers . 

An  appropriate  air  chamber   shall 
be  placed   on  the   suction  pipe,    and   one  on 
the  delivery  pipe. 

»  , 

The  contractor   shall  furnish  and 
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put  in  place,  a  stop  valve  on  discliarge 
main,  also  a  stop  valve  on  suction  main; 
these  to  'he   of  same  si?;e  as  the  pipe. 

Pump  to  be  of  twenty-eight  hun- 
dred (2800)  gallons  per  miniite  capacity, 
and  bidders  are  required  to  comply  as  near- 
ly as  their  patterns  will  permit,  with  the 
dimensions  given  above. 

The  pump  shall  be  furnished  vath 
an  ai>proved  sight  feed  lubricator  of  one  (1) 
quart  capacity,  and  a  full  set  of  glass 
register  oilers,  and  a  set  of  brass  polish- 
ed oil  cans  and  tray. 

There  will  be  required  one  (1)  ten 
(10)  inch  brass  case,  nickeled  v»rater  pres- 
sure gauge,  a.ttached  to  the  discharge  m.ain, 
to  be  graduated  to  one  himdred  and  eighty 
(180)  pounds  and  also  to  be  graduated  in 
feet  to  four  hundred  and  fifteen  (415)  feet. 
Also  one  (1)  ten  (10)  inch  brass  case, 
nickeled  vacuum  gauge,  attached  to  the  main 
suction  pipe  and  graduated  in  feet  and 
inches. 

She  gauges  to  of  make  acceptable 
to  engineer  and  to  be  mounted  on  neat  wal- 
nut board  at  such  a  place  as  engineer  may 
direct . 

The  pump  shall  be  furnished  with 
a  reliable  engine  counter-connected  to  the 
rock  shafts  to  record  the  strokes. 

The  proposals  must  give  lum-p  sum 
for  fvirnishing  all  ma.terials  and  labor  what- 
ever iind  or  description,  for  the  construc- 
tion, delivery  and  erection  complete  with 
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all  appurtenances,  and  v/ith  foundation  for 
two  (2)  motors  and  one  (1)  puijiping  machine, 
together  v/ith  the  suction  pipes  from  the 
pump  to  and  connection  with  pipe  from  the 
reservoir. 

The  contractor  is  required  to 
furnish  the  concrete  for  the  foundation 
which  shall  conform  in  a  general  v;ay  with 
plans  on  file  in  the  office  of  the  Water 
Works  Committee. 

The  foundation  shall  he  concrete 
not  more  than  five  (5)  feet  depth,  surmount- 
ed hy  a  cap  stone  not  less  than  eight  (8) 
inches  thick,  projecting  from  four  (4) 
inches  above  the  floor,  with  a  two  (2)  inch 
wash. 

In  submitting  proposals  for  the 
materials  and  work  to  be  done  under  this 
specification,  bidders  v;ill  sta.te  the  tim.e 
for  the  com.plete  delivery  and  erection  of 
the  plant.   Other  things  being  equal  pre- 
ference will  be  given  to  that  proposal  of- 
fering the  earliest  delivery  and  erection 
of  the  V/'ork. 

During  the  last  week  of  each- 
month  the  engineer  v/ill  make  an  estimate 
of  the  materials  furnishec"  and  the  work 
performed  under  this  specification  during 
that  month.   Eighty  (SO)  per  cent  of  the  a- 
mount  due,  will  be  paid  upon  the  fifteenth 
(15th)  of  the  succeeding  month.   The  bal- 
ance twenty  (20)  per  cent  will  be  due  and 
payable  within  sixty  (60)  days  of  final 
completion  and  test  and  approval  by  the  en- 
gineer,and  accepted  by  the  Water  Works 
Committee . 

The  right  is  reserved  to  reject 
any  and  all  bids. 
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SPEClPICATIO^iS  FOR  PUTTIa^iG  STATION 

^■iT,  •   .  The  building  of  pumping  station 
will  include  the  excavations  for  foundations 
and  construction  of  saxie,  in  accordance  with 
the  plans  and  specifications  and  their  ex- 
pressed and  implied  intention. 

Excavations  shall  he  made  accord- 
ing to  the  plans  and  approximatelv  four  (4) 
feet  helow  the  natural  surface  of^the  ground. 

The  bottom  of  the  trench  for  the 
footing  course  shall  be  excavated  truly  lev- 
pi  and  rammed  so  as  to  provide  an  even  bear- 
ing over  its  entire  surface. 

The  foundations  shall  be  built  of 
a  mixture  of  one  (1)  part  Portland  cement,  " 
three  (3)  parts  fine  clean  sand  and  six  (6) 
parts  stone.   This  concrete  mav  be  machine 
mixed  or  hand  mixed.   The  foundation  for 
pump  and  motors  shall  be  constructed  in 
strict  compliance  vdth  the  plans.   The  top 
of  the  foundation  shall  be  finished  per- 
fectly level. 

On  top  of  the  foundation  thus  pre- 
pared a  building  shall  be  erected  of  the  di- 
mensions fhovm   upon  the  plans.   The  v/alle 
shall  be  seventeen  (17)  feet  high  from  top 
of  foundation  to  level  with  eavep  and  the 
gable  ends  shall  be  tv/enty-sevei.  and  "one- 
half  (27-1/2)  feet  high  from  top  of  founda- 
tionto  peak  of  roof.   These  walls  shall 
be  nine  (S)  inches  thick,  allowing  for  a 
two  (2)  inch  air  space. 

All  brick  used  in  the  construc- 
tion shall  be  good  merchantable  brick  of 
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uniform  si^e  and  color  and  with  sharp  edges. 
They  shall  he  laid  in  good  well  slacked 
lime  mortar.   They  shall  he  laid  truly  to 
line  and  with  one-quarter  (1/4)  inch  joints; 
five  courses  of  stretchers  to  one  of  leaders 
All  joints  must  he  well  filled  with  mortar 
and  each  hrick  well  hedded. 

All  outside  doors  for  building 
will  he  provided  with  cut  stone  sills  not 
less  than  six  (6)  inches  thick  and  of  same 
width  as  the  walls.   All  windows  will  be 
provided  v/ith  cut  stone  sills  not  less  than 
four  (4)  inches  thick  and  six  (6)  inches 
v;ide . 

All  details  of  roof,  rafter,  ceil- 
ing, joists,  ties,  spacing,  etc.,  shall 
conform  to  the  pla.ns.   The  ends  of  the  raf- 
ters that  project  beyond  the  building  shall 
be  surfaced  and  framed  so  as  to  form  a  neat 
finish.   The  facia  part  shall  not  be  less 
than  four  (4)  inches  v;ide.   The  ends  of  the 
rafters  extending  down  fror.  the  building 
shall  be  covered  with  seven- eigths  (7/8) 
inch  beaded  ceiling  with  beaded  side  down 
ai?d  the  roof  boards  shall  be  seven-eigths 
({7/8)   inch  laid  ship  lap  with  the  surfaced 
side  down. 

The  brick  work  shall  be  carried 
up  betv/een  the  rafters  and  on  a  level  with 
the  top  of  same.   A  wall  plate  2X8  inches 
shall  be  laid  on  top  of  the  brick  work  and 
anchored  securely  by  bolts.   The  rafters, 
ceilin?'  joists  and  the  bearas  shall  be  sur- 
faced and  all  joints  accurately  made  so  as 
to  present  a  neat  appearance. 

The  roof  will  be  covered  with  a 
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layer  of  tarred  felt  over  "which  shall  he 
placed  red  tiling  laid  with  vertical  seaiis. 
Over  the  center  of  the  engine  room  snail 
he  placed  a  galvanised  iron  ventilator  of 
an  approved  design,  not  less  than  tv/enty- 
four  (24)  inches  in  diameter. 

There  shall  he  provided  Ko  3  eight 
(8)  inch  whistle  (bell  chime).  The  whistle 
shall  he  set  about  six  (6)  inches  above  the 
roof. 

All  ooors  and  v/indows  shall  be 
of  size  as  shovm  in  the  plans.   The  material 
for  the  doors  shall  be  of  best  quality,  one 
and  three-fourths  (1-5/4)  inches  thick  and 
shall  be  paneled  as  shown  in  the  pla.ns. 

The  door  frames  shall  be  made  of 
two  (2)  inch  thoroughly  seasoned,  and  not 
less  than  eight  (8)  inches  v.-ide  except  for 
double  door  for  main  entrance  which  shall 
be  3  X  12  inches.  They  shall  be  securely 
set  and  firmly  fastened  on  blocks  laid  in 
the  walls. 

The  windows  shall  be  of  the  size 
as  shovm  on  the  pla.n;  sash  one  and  three- 
fourths  (1-3/4)  inches  thick;  all  glass 
double  strength  American.   All  sashes  shall 
have  frames  with  suitable  weights,  pulleys, 
sash  cords,  etc. 

There  shall  be  provided  a  suitable 
trap  door  v/ith  hinges  and  ring,  placed  on 
the  floor  to  give  access  to  the  pipe  and 
fittings  beneath. 

The  right  is  reserved  to  reject- 
any  and  all  bids. 
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rURBISHlEG  A>iD  SETTING  UP  MOTORS 

There  vt^ill  be  required  one  seventy, 
five  (75)  and  one  fortj'-  (40)  horse  pov/er 
three  phase,  sixt^''  cycle  alternating  current 
motor. 

The:^  are  to  be  of  design  approved 
by  the  engineer  and  are  to  be  set  up  in 
such  a  manner  that  each  will  operate  inde- 
pendently or  together  according  to  the  load. 

The  right  is  reserved  to  reject 
any  and  all  bids. 
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